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The example elk and red deerThe example elk and red deer

FiordlandFiordland National Park, NZNational Park, NZ The genotype: allele frequencies The genotype: allele frequencies 
for a single locus (Hemoglobin)for a single locus (Hemoglobin)



The genotype: allele frequencies The genotype: allele frequencies 
for another locus (SOD)for another locus (SOD)

Gene frequencies to treesGene frequencies to trees DNA fingerprints in blacks bear DNA fingerprints in blacks bear 
Shenandoah National ParkShenandoah National Park
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California California 
CondorsCondors
Endangered in wildEndangered in wild
Captive breeding Captive breeding 
in zoosin zoos
Restored to Restored to 
Grand Canyon NP        Grand Canyon NP        
and Pinnacles NPand Pinnacles NP

ChondrodystrophyChondrodystrophy in Condorsin Condors

Lethal recessive that results in dwarf long Lethal recessive that results in dwarf long 
bones: 5/169 chicks die around hatching.bones: 5/169 chicks die around hatching.

Normal Normal homozygoteshomozygotes and and heterozygotesheterozygotes
are are phenotypicallyphenotypically not distinguishable.not distinguishable.

If pIf p22+ 2(p)dw + dw+ 2(p)dw + dw2 2 = 1  and  dw= 1  and  dw2 2 =.0294=.0294
then what is the frequency of then what is the frequency of dwdw??

Is this low or high?  And why?Is this low or high?  And why?

Genetic differences in Florida PanthersGenetic differences in Florida Panthers

45.945.9
(Domestic cat)(Domestic cat)

33--8888--2121Range in Range in 
other catsother cats

46.946.94.34.39.99.9Western U.S.Western U.S.
Puma Puma concolorconcolor

10.410.41.81.84.94.9Florida Florida 
pantherpanther

DNA fingerprintDNA fingerprint
HeterozygosityHeterozygosity

AllozymeAllozyme
HeterozygosityHeterozygosity

HHee

% polymorphic loci% polymorphic loci
PPSubspeciesSubspecies

From Introduction to Conservation Genetics, 2002

The case of the Florida PantherThe case of the Florida Panther NPS Consultation: NPS Consultation: The Way We WereThe Way We Were
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Relatedness of mating individuals Relatedness of mating individuals 
and fitness reductionsand fitness reductions

Inbreeding depression results from Inbreeding depression results from 
close relatedness.close relatedness.

loss of fitness (decreased viability loss of fitness (decreased viability 
and/or fecundity) with increasing and/or fecundity) with increasing 
homozygosityhomozygosity

OutbreedingOutbreeding depression results from depression results from 
distant relatedness (evolutionary distant relatedness (evolutionary 
divergence).divergence).

Allozyme results: APRT locusAllozyme results: APRT locus
Allele A only in Big Cypress National PreserveAllele A only in Big Cypress National Preserve
Alleles A and B in Everglades National ParkAlleles A and B in Everglades National Park

mtDNA mtDNA HaplotypesHaplotypes: : 
-Big Cypress has types A and B
-Everglades has only type B 
-Types A and B are highly divergent
-Types A,D,C in North America
-Types B,E,F in South America (B is  Panama)

Microsatellite alleles Wright’s Fst Estimates and 
Slatkin’s Migration Estimates



Channel Island Fox
(Urocyon littoralis)

Population crash: Fox decline on Population crash: Fox decline on 
the Northern Channel Islandsthe Northern Channel Islands

Northern Islands decline Northern Islands decline 
due to Golden Eagle predationdue to Golden Eagle predation
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What islands are highest priority for conservation?
Which populations should potentially be interbred?

Major Histocompatability 
Complex (MHC)

• Multigene Family in Vertebrates
• Contains genes for cell surface glyco-

proteins
– Involved in antigen presentation to cell of the 

immune system
• Class I vs. Class II

– I - present endogenous antigens
– II - present exogenous antigens



MHC vs. Microsatellites

Island Microsatellites
(9 loci)

FH2202 ULI-DRB

San Miguel 0.20(2.11) 0.75 (4) 0.00 (2)

Santa Rosa 0.26 (3.44) 0.69 (7) 0.15 (2)

Santa Cruz 0.27 (2.89) 0.42 (6) 0.15 (2)

San Nicolas 0.00 (1) 0.43 (4) 0.36 (2)

Santa Catalina 0.33 (3) 0.72 (7) 0.35 (3)

San Clemente 0.27 (2.67) 0.45 (5) 0.00 (1)

Island Foxes:

Relatedness 
and radiation

Identifying Owl Hybrids  
Susan Haig, et. al.

Conservation Biology (2004)
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AFLP analysis  of spotted and barred 
owls and hybrids of these two species

PCO 1

PCO 2

Barred
Spotted
Hybrid
Unknown
hybrid

Sources of genetic concern
Northern Spotted Owls (NSO):

•Current population fragmentation
•Mixing with CSO and Barred Owls

California Spotted Owls (CSO):
•Lack of genetic diversity in Southern CA
•Mixing with NSO and/or Barred Owls 
•Not significantly different than MSO

Mexican Spotted Owls (MSO):
•Not significantly different than CSO.
•Extreme population fragmentation and low 
levels of gene flow.

Population crash: Fox decline on Population crash: Fox decline on 
the Northern Channel Islandsthe Northern Channel Islands

Northern Islands decline Northern Islands decline 
due to Golden Eagle predationdue to Golden Eagle predation
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Island Foxes:

Relatedness 
and radiation

ThermusThermus aquaticusaquaticus TaqTaq
in situin situ in Yellowstone NPin Yellowstone NP


